Neonatal UVB exposure accelerates melanoma growth and enhances distant metastases in Hgf-Cdk4(R24C) C57BL/6 mice.
Genetically engineered mouse models offer new opportunities to experimentally investigate the impact of UV on melanoma pathogenesis. Here we irradiated a cohort of newborn 15 Hgf-Cdk4(R24C) mice on the pigmented C57BL/6 background with one erythemogenic dose of 6 kJ/m(2) UVB and compared the development of nevi and melanoma with a cohort of 30 untreated Hgf-Cdk4(R24C) mice. Neonatal UVB exposure decreased the latency and accelerated the growth of primary melanomas resulting in a significantly decreased time from melanoma onset to melanoma-related death (61 days vs. 96 days). Interestingly, we did not observe differences in the development of melanocytic nevi. Histopathological investigations revealed that UVB irradiation shifted the spectrum of melanomas toward a more aggressive phenotype with increased tumor cell proliferation, invasive growth and enhanced angiogenesis. Accordingly, we observed distal melanoma metastases in the lungs more frequently in the UV-irradiated than in the untreated cohort of Hgf-Cdk4(R24C) mice (73% vs. 47%). UVB-induced melanomas only contained very few infiltrating immune cells and expressed very low levels of proinflammatory chemokines. Taken together, our results demonstrate that neonatal UVB exposure promoted the early appearance of rapidly enlarging primary melanomas in Hgf-Cdk4(R24C) C57BL/6 mice which showed enhanced invasive and metastatic behaviour without a persistent tumor-associated inflammatory response. The preferential impact of UVB irradiation on the progression of melanoma without an effect on the development of nevi supports the hypothesis that the molecular targets of UVB are involved in bypassing the proliferative arrest of transformed melanocytes without alerting a cellular immune response.